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Introduction
U.S. EPA regulations (40 CFR parts 9, 122, 123
and 1214) promulgated December 8, 1999 (FR
58721) require small, municipal, separate, storm
sewer systems (MS4s) to obtain National Pollutant
Discharge Elimination System (NPDES) permits
for storm water discharges. State transportation
agencies are regulated by the EPA rule as MS4s.
The focus of the research was on providing
documentation and data that (1) could be submitted

to the Indiana Department of Environmental
Management (IDEM) as part of its permit
application and (2) would substantiate the decisions
of INDOT officials concerning the attributes of its
Storm Water Quality Management Plan which,
because of the size, statewide authority and
complexities of the organization, are substantially
different than those of a municipality.

Findings
The report and its findings are organized by
research topic relevant to selected sections of the
Storm Water Quality Management Plan defined in
the Scope of Work:
I.

Identification
of
the
entities
[maintenance facilities and highways]
included in the MS4 areas.
Fifty-nine of INDOT’s 142 facility locations
(42%) are located within MS4 areas and
approximately 1,812 centerline miles (16%) of the
11,216 centerline miles maintained by the state
are also within MS4 areas. Tables are included
that show the number of facility locations and
centerline miles by INDOT district and MS4 area.
II.

List of all known receiving waters or, if
the discharge is to another MS4, the
name of the MS4 and the initial
receiving water.
Receiving waters for direct discharge of storm
water from state maintained highways are
identified and MS4 operators of combined
sanitary and storm sewer and separate storm
sewer systems to which INDOT discharges are
also identified, along with the receiving waters of
the operator’s discharge.
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III.

Identification of Known Sensitive [Water]
Areas
All state-maintained highway segments -- within
and outside MS4 areas -- are identified by
“sensitivity level;” i.e., a scoring system based on
the four criteria stated in Rule 13 [327IAC15-135(70)], and mileage is estimated for each of the
four levels in each INDOT district.
IV.

Monitoring Data for the MS4 Area
Receiving Waters
Water quality monitoring data from INDOT’s
monitoring program, in the summer of 2003, at 87
bridges on sensitivity (“priority”) level 1 and 2
highways has been tabularized and provided at
a
publicly-accessible
website
[www.ecn.purdue.edu/CMTI/stormwater/SWQM
P_FSWQM.htm]. USGS Real-time Flow Gauge
and Fixed Surface Water Quality Monitoring
Station data for these and all other state waters are
also available at this website.
V.

Assessment of Selected Structural and
Non-Structural
Best
Management
Practices
(BMPs)
Currently
Implemented by INDOT
Various highway structural and non-structural
maintenance BMPs are identified and discussed,
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including those pertaining to: application of
deicers, prototype salt storage buildings,
brinemaking, use of alternative anti-caking agents
in road salts, Operating Procedures and other
documents governing deicing operations, drainage

systems, street sweeping, bridge cleaning, bridge
painting, construction and maintenance in karst
areas and in the region of the state having a solesource aquifer, and constructed wetlands.

Implementation
Recommendations for implementation within
each of the five research topic areas are:
I.

Identification of the entities [maintenance
facilities and highways] included in the
MS4 areas.
Greenfield (14) and LaPorte (12) have the
greatest number of maintenance facility locations
within MS4 areas. Greenfield (469) and LaPorte
(452) are the two districts with the greatest
number of centerline miles in MS4 area and,
also, the greatest number of “sensitive” miles,
246 and 317, respectively.
LaPorte District, with 84 percent of the
Level 1 sensitive highway segments and 85
percent of the Level 2 sensitive highway
segments, should receive priority attention.
Within LaPorte District, priority should be given
to municipal MS4s with the greatest “sensitive”
highway segment mileage:
Porter (24.8),
Portage (22.9) and Michigan City (10.8), for
Level 1, and Merrillville (12.1), Hobart (8.2) and
Lake Station (8.1), for Level 2.
Priority
attention by INDOT to sensitive highway
segments in these six MS4s will address 86.9
(66%) of the 131.4 miles of the combined Level
1 and 2 sensitive highway segments in the state.
II. List of all known receiving waters or, if
the discharge is to another MS4, the
name of the MS4 and the initial receiving
water.
INDOT facilities in MS4 Areas to which
priority attention should be directed in each
District, because of their proximity to sensitive
areas, include:
Crawfordsville
Lafayette Unit: not connected to POTW;
1 mile of recreation waters; 3,000’ of
vulnerable groundwater; 3,000’ of an
ETR natural area;
Fort Wayne
Fort Wayne District, Sub and Unit:
3,000’ of community public well; 1 mile
of recreation waters; 3,000’ of vulnerable
groundwater; 3,000’ of an ETR natural
area;
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U.S. 27 South Unit: not connected to
POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater;
Greenfield
Indianapolis Sub and 2 Units:
not
connected to a POTW; 3,000’ of a
community public well [replacement
facilities being constructed in 2004]
not
Indianapolis Unit 3 (71st St):
connected to POTW; 3,000’ of vulnerable
groundwater;
LaPorte
Mishawaka Unit:
not connected to
POTW; 3,000’ of community public well;
1 mile of recreation waters;
not connected to
Chesterton Unit:
POTW; 3,000’ of community public well;
1 mile of high quality and exceptional use
waters;
Seymour
Madison Sub: not connected to POTW; 1
mile of recreation water;
Vincennes
Bedford Unit: located in karst area;
3,000’ of vulnerable groundwater; 3,000’
of an ETR natural area;
Toll Road
Toll Road District: not connected to
POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater; 3,000’
of an ETR natural area;
Elkhart Maintenance: not connected to
POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater; 3,000’
of an ETR natural area;
Porter Maintenance: not connected to
POTW;
3,000’
of
vulnerable
groundwater; 3,000’ of an ETR natural
area.
III.

Identification of Known Sensitive
[Water] Areas
INDOT, as an MS4 operator, is expected
to implement control measures “to ensure that
existing…state…operations are performed in
ways that will reduce contamination of storm
water
discharges”
[327IAC15-13-17(b)].
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INDOT needs to assure the implementation of, at
least, the following control measures as BMPs in
sensitive areas:
• Covering, or otherwise reducing, the
potential for polluted storm water run-off
from deicing salt or sand storage piles.
• BMPs for vehicular maintenance areas.
• Prohibition of equipment or vehicle wash
waters
and
concrete
or
asphalt
hydrodemolition wastewaters into storm
water run-off, except under the allowance of
an appropriate NPDES wastewater permit.
• Minimization of pesticide and fertilizer use.
Pesticides shall be used, applied, handled,
stored, mixed, loaded, transported, and
disposed of via Office of the Indiana State
chemist’s guidance requirements.
IV. Monitoring Data for the MS4 Area
Receiving Waters
INDOT should schedule its water quality
monitoring of sensitivity (“Priority”) level 1 and
2 highway segments for spring, following the
snow/ice operations season, and fall, before the
season. Real time USGS flow gauge and fixed
surface water quality monitoring data need to be
integrated with INDOT’s monitoring data to
characterize the water quality of receiving
streams, thereby avoiding IDEM requirements to
sample and conduct laboratory tests to determine
water quality.
Assessment of Selected Structural and
Non-Structural
Best
Management
Practices
(BMPs)
Currently
Implemented by INDOT
INDOT should revise existing policies,
purchasing agreements, contracts and Operating
Procedures and/or create new ones to promote
the adoption and practice of best management
practices to • continue to connect maintenance facilities to
municipal POTWs for the discharge of
vehicle washwater;
• increase the number of facilities making and
applying brine;
• expand the prototype salt storage building
currently at Tipton Unit to other facility
locations; identify vendors who offer lesstoxic alternatives to ferric ferrocyanide as an
anti-caking agent;
• modify Operating Procedure No. 22: Snow
and Ice Chemicals - Pollution Control
Guidelines (August 24, 1998) so it conforms

•

•

•

•

•

V.
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•

•

•

to current practices and state and federal
environmental regulations;
instruct District directors to establish a
schedule for cleaning minor draining
structures (inlets and catch basins), pursuant
to INDOT Performance Standard Code
2350, and submit the schedules to the
Environmental Services Division for
inclusion in the storm water permit
application;
communicate to MS4 municipalities that
they may “count” the volume or weight of
trash from street sweeping in their storm
water permit reports to IDEM;
adopt a procedure requiring the collection
or, minimally, the filtering of bridge
washwater before discharging to waters of
the state;
amend Standard Specification 619 - Painting
Bridge Steel with an INDOT policy
requiring that Section 619.06(a) Pollution
Control be applied to Section 619.08,
Surface Preparation and Section 619.09,
Paint Systems, to protect waters under and
adjacent to bridges from pollution that may
result from surface cleaning or paint
application;
embody the provisions of the October 13,
1993 Karst Agreement, signed by INDOT,
IDEM, IDNR and USF&WS in a policy and
operating procedure to govern construction
and maintenance of state highways in karst
terrain;
prepare operating procedures for the
periodic inspection and maintenance of
BMPs constructed in karst terrain, namely,
peat filters and two chamber detention
ponds;
determine whether highway construction
and maintenance operations performed since
the 1988 signing of the Sole Source Aquifer
Memorandum of Understanding are in
conformance with the MOU and, if not,
prepare appropriate policies and operating
procedures;
determine the efficiency of the constructed
wetlands at the Toll Road Grant Street exit
(14A) as a determinant of whether this type
of BMP should be replicated elsewhere.
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INTRODUCTION
U.S. EPA regulations (40 CFR Parts 9, 122, 123, and 1214) promulgated December
8, 1999 (FR 58721) require small, municipal, separate, storm sewer systems (MS4s) to
obtain National Pollutant Discharge Elimination System (NPDES) permits for storm
water discharges. State transportation agencies are regulated by the EPA rule as MS4s.
Indiana’s authority for issuing storm water permits to MS4s is found at 327 IAC 52-9.
The original timeframe for this project -- January 9, 2002 to March 31, 2004 -- was
extended to accommodate the eight month delay encountered in adopting the Indiana
Storm Water rule. Also, the scope of the project was expanded November 25, 2002 by
the JTRP Board to include water quality monitoring.
Midway through the rule adoption process, the Indiana Department of
Environmental Management (IDEM) decided that it would issue INDOT’s NPDES
pursuant to the general storm water discharge permit rule, 327 IAC 5-4-6, rather than the
specific MS4 “Rule 13,” 327 IAC 15-13-1, but it noted a provision of the former rule
[327 IAC 5-4-6(d)(1)(A)] that allows the department to consider which of the
requirements of “Rule 13” should be contained in the permit issued under “5-4-6.”
This change rendered the timetable included in the study’s proposal (page 2) and
the scheduled dates for completion of responses to the three “Parts” of the permit (pages
4 and 5) invalid. Furthermore, a decision by the department to await the conclusion of
negotiations with the City of Indianapolis concerning its storm water permit, before
beginning negotiations with INDOT about its permit, introduced uncertainty as to what
the actual permit requirements would be: INDOT’s permit application [Appendix A],
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submitted to IDEM September 24, 2003, was not discussed until May 18, 2004, two
weeks before the submittal of the draft of this final report.
The “Purpose of the Proposal,” described in the study’s proposal, was to “develop a
strategy for preparing the SWQMP (Storm Water Quality Management Plan) [and]
subsequently, the Plan, itself.” However, because of the above-described delay and
change, the focus of the research was on providing documentation and data that (1) could
be submitted to IDEM as part of its permit application and (2) would substantiate the
decisions of INDOT officials concerning the attributes of its Storm Water Quality
Management Plan which, because of the size, statewide authority and complexities of the
organization, are substantially different than those of a municipality.
PROBLEM STATEMENT
State transportation facilities -- highways, rest areas and maintenance facilities -are or contain impermeable surfaces that collect precipitation and can become a non-point
source of storm water or meltwater runoff to surface waters known as “waters of the
state.”
Allowing or directing runoff of storm water to surface water has been considered by
federal and state regulation to be a “discharge,” since the first storm water rules were
promulgated in 1990, and subject to permit authority. Selected industrial facilities and
large cities (such as Indianapolis) were required by the 1990 regulation to obtain permits
or seek exemptions from permit authority.

State transportation agencies were not

included in this first “phase” (Phase I), but are specifically mentioned in the Phase II
regulation.
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The Indiana Department of Transportation, like other states’ transportation
agencies, has not previously implemented department-wide policies and procedures to
prevent storm water migration from its property to surface water. The practice of state
transportation agencies, in fact, is to intentionally clear the highways of accumulated
precipitation as quickly as possible to ensure the safety of motorists. This concern for
safety has prompted considerable innovation in highway design and construction to
facilitate the collection of storm water and its discharge via a drainage system to the
nearest ditch, creek, river or stream as efficiently as possible. It follows, then, that the
design practices relevant to highways would be applied to rest areas along these
highways and to the facilities where the highway maintenance “crews” are located.
Water quality is the focus of the federal Water Pollution Control Act of 1972, as
amended, and the attendant U.S. Environmental Protection Agency and state regulations.
The “quality” of storm water that contains chloride from road salt and petroleum and
heavy metal constituents from automobiles and silt from runoff of neighboring properties
into the highway drainage system is a chief concern. Also, the variety of activities
performed at highway maintenance facilities, many of which require the use of chemical
products and/or generate chemical pollutants, makes these potential sources of water
quality problems among transportation facilities.
Previous research conducted by this study’s Principal investigator have welldocumented details of the “problem” and need not be elaborated here. These studies
include:
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 “Development of a Strategy for Compliance with EPA and OSHA Regulations
Applicable

to

INDOT

Facilities,”

Joint

Highway

Research

Project,

FHWA/IN/JHRP-92-22, June 15, 1994;
 “Follow-up Study to FHWA/IN/JHRP-92/22: Development of a Strategy for
Compliance with EPA and OSHA Regulations Applicable to INDOT
Facilities,” Joint Highway Research Project, FHWA/IN/JTRP-2000/29, April
2001,
 “Development of a Database and System for Analyzing the Actual and Potential
Impacts on the Environment of Existing and Planned INDOT Sites,” Joint
Highway Research Project, FHWA/IN/JTRP-2002/24, February 2003.
OBJECTIVES OR PURPOSE
The purpose of the study was to conduct research and prepare documents, data
tables, reports and GIS maps to be included in the INDOT SWQMP that address each of
the following Minimum Control Measures (MCMs) specified in the federal and state
regulation:
1. public education and outreach
2. public participation and involvement
3. illicit discharge detection with elimination
4. construction site runoff control
5. post-construction runoff control
6. pollution prevention and good housekeeping
The MCMs are minimum measures which, when implemented by INDOT, will
ensure that storm water quality meets the minimum water quality standards.
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SCOPE OF WORK
The Phase II “Rule 13” format for an NPDES storm water permit application is set
forth below. This was assumed to be the general format that will be required by IDEM
and, therefore, constituted the scope of work for this research. The Plan is comprised of
three major components:
 Part A - Initial Application
-

Listing of the MS4 entities [facilities and highways] within MS4 areas.

-

List of all known receiving waters or, if the discharge is to another MS4,
the name of the MS4 entity and the initial receiving water; receiving
waters include, at a minimum, waters listed on the United States
Geological Survey National Hydrography Dataset.

 Part B - Baseline Characterization
-

The identification of known sensitive areas, such as public swimming
areas, surface drinking water intakes, waters containing threatened or
endangered species and their habitat, or state outstanding resource and
exceptional use waters. The identified sensitive areas should be given
the highest priority for the selection of BMPs and the prohibition of new
or significantly increased MS4 discharges.

-

A review of known existing and available monitoring data of the MS4
area receiving waters.

-

The identification of areas having a reasonable potential for or actually
causing storm water quality problems based on the available and
relevant chemical, biological, physical, land use, and complaint data.
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-

An investigation of land usage and assessment of structural and
nonstructural storm water BMP locations and conclusions, such as key
observation or monitoring locations in the MS4 conveyances, derived
from the land usage investigation.

-

Assessment results of BMP locations and, as appropriate, the structural
condition of the BMP related to the BMP’s effectiveness in improving
storm water quality. As appropriate, this assessment should include
recommendations for placement and implementation of additional BMPs
within the MS4 area.

 Part C - Program Implementation
-

An initial evaluation of the storm water program for the MS4 area. This
evaluation should include information on all known structural and
nonstructural storm water BMPs utilized.

-

A detailed program description for each minimum control measure
(MCM);

-

A timetable for program implementation milestones, which includes
milestones for each of the MCMs and applicable Part B:
Characterization

conclusions

(BMP

recommendations,

Baseline
additional

protective measures for sensitive areas, and correcting identified water
quality problems).
-

As appropriate, a schedule for ongoing characterization of the receiving
waters either at, or in proximity to, outfall locations identified in Part B:
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Baseline Characterization to evaluate BMP effectiveness and receiving
water quality.
-

A narrative and mapped description of the MS4 area boundaries that
indicate responsible MS4 entity areas for each MCM.

-

An estimate of the linear feet of MS4 conveyances within the MS4 area,
segregated by MS4 type, for example, by open ditch or pipe.

-

A summary of which structural BMP types will be allowed in new
development and redevelopment for the MS4 area.

-

A summary on [of] storm water structural BMP selection criteria, and,
where appropriate, associated performance standards that must be met
after installation to indicate BMP effectiveness.

-

The

identification

of

programmatic

indicators,

grouped

by

corresponding MCM:
+ Number and location of storm drains marked or cast, segregated by
marking method.
+ Estimated or actual linear feet or percentage of MS4 conveyances
mapped and indicated on an MS4 area map.
+ Number and location of MS4 area outfalls mapped.
+ Number and location of MS4 area outfalls screened for illicit
discharges.
+ Number and location of illicit discharges detected.
+ Number and location of illicit discharges eliminated.
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+ Number of and estimated or actual amount of material, segregated by
type, collected from HHW [roadside trash] collections in the MS4
area.
+ Number and location of constituent drop-off centers [maintenance
facilities] for [INDOT] automotive fluid recycling.
+ Number of construction sites obtaining an MS4 entity-issued storm
water run-off permit in the MS4 area.
+ Number of construction sites inspected.
+ Number and type of enforcement actions taken against construction
site operators.
+ Number, type, and location of structural BMPs installed.
+ Number, type, and location of structural BMPs maintained or
improved to function properly.
+ Type and location of nonstructural BMPs utilized.
+ Number and location of new … institutional refueling areas, … that
replaced existing tank systems that have installed storm water BMPs.
+ Number and location of MS4 entity facilities that have containment
for accidental releases of stored polluting materials.
+ Estimated or actual acreage or square footage, amount, and location
where pesticides and fertilizers are applied by a regulated MS4 entity
to places where storm water can be exposed within the MS4 area.
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+ Estimated or actual linear feet or percentage and location of
unvegetated swales and ditches that have an appropriately-sized
vegetated filter strip.
+ Estimated or actual linear feet or percentage and location of MS4
conveyances cleaned or repaired.
+ Estimated or actual linear feet or percentage and location of roadside
shoulders and ditches stabilized, if applicable.
+ Number and location of storm water outfall areas remediated from
scouring conditions, if applicable.
+ Number and location of deicing salt and sand storage areas covered
or otherwise improved to minimize storm water exposure.
+ Estimated or actual amount, in tons, of salt and sand used for snow
and ice control.
+ Estimated or actual amount of material by weight collected from
catch basin, trash rack, or other structural BMP cleaning.
+ Estimated or actual amount of material by weight collected from
street sweeping, if utilized.
+ If applicable, number or percentage and location of canine parks
sited at least one hundred fifty (150) feet away from a surface
waterbody.

12

ANALYSIS OF THE DATA
CONCLUSIONS AND RECOMMENDATIONS, INCLUDING
STRATEGIES FOR IMPLEMENTATION
This section of the report is organized by research topic relevant to selected sections
required of the Storm Water Quality Management Plan stated in the Scope of Work.
I. Identification of the entities [maintenance facilities and highways] included
in the MS4 areas.
The MS4 areas designated by the Indiana Department of Environmental
Management (IDEM) can be found at
http://www.in.gov/idem/water/npdes/permits/wetwthr/storm/rule13criteria.html, and are
included here as Appendix B. The researchers created a GIS layer incorporating the
boundaries of these areas and overlaid other layers of data representing geographic
locations of maintenance facilities and segments of state-maintained highways. The
latitude/longitude coordinates were provided by INDOT based on the use of a
commercially available ($50) Street Atlas software program. Though attempts were
made by INDOT staff to ensure accuracy of the coordinates, using aerial and ground
photos, errors persist. INDOT should no longer rely on street address identification of
their facilities. GPS readings should be recorded for all facilities and appurtenances.
[See Appendix C for the corrected file of facility coordinates].
A. Maintenance Facilities
There are approximately 160 INDOT maintenance facilities operated at 142
geographic locations throughout the state. Fifty-nine (59) of these facility locations are
located within MS4 areas (42%) and 83 (58%) are located outside of MS4 areas. The
totals for each INDOT District are enumerated on Table 1.
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Table 1

District
Crawfordsville
Fort Wayne
Greenfield
LaPorte
Seymour
Vincennes
Toll Road
Total

Number of Facility Locations
Within MS4s
Outside MS4s

Total

8
8
14
12
7
6
4

10
14
12
12
16
16
3

18
22
26
24
23
22
7

59

83

142

The list of facilities, by District, within and outside MS4 areas is included here as
Appendix D.
B. Highways
There are 11,216 centerline miles (28,500 lane miles) of state, U.S. and Interstate
highways in Indiana. There are 1,812 centerline miles of highway within MS4 areas
maintained by INDOT and an additional 100 or so miles of state highways that, over the
years, have reverted to local control and, for the purposes of the storm water permit, are
within the “operator” jurisdiction of the municipal MS4. Table 2 on the next page reveals
the total MS4 mileage by district and by the “Sensitivity Levels” defined and
applied by the researchers. The individual highway segments are identified in the CDROM included as Appendix E.
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Table 2
MS4 Miles by District and Sensitivity Level

1

2

Ft. Wayne

2.5

0.1

Greenfield

1.7

District

LaPorte

74.1

55.1
36.9

Seymour

30.8

Vincennes

5.9

Crawfordsville

8.3

Toll Road

1.5

0.4

88.1

43.3

Total

3

Sensitivity Level
4
1K
2K

3K

K only Subtotal

None

138.8

141.4

97.4

238.8

189.0

245.8

223.5

469.3

205.6

316.6

135.5

452.1

88.3
54.1

2.8

103.2

4K

42.6

35.5

197.2

64.4

261.6

9.1

3.2

75.1

39.9

115.0

0.6

5.0

117.1

93.7

210.8

36.4

28.5

64.9

1,129.6

682.9

1,812.5

34.5
85.9

813.5

0.0

0.0

2.8

Total

52.3

43.7

Note: Sensitivity levels 1 through 4 are combined with Karst (K) geology in levels 1K through 4K; “K only” is for
sensitivity based only on that feature. Miles to which sensitivity criteria did not apply are designated “None.” State
maintained highways that have reverted to local control are excluded from the above totals, as are those in “Conditionally
Exempt Areas Based on Low Population” and areas adjoining Urbanized Areas, but declared “exempt” by IDEM.
Source: Appendix E: State_Roads_Rule13_listing_2004.els (June 6, 2004)
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INDOT officials decided in 2003 to focus activity on Sensitivity Level 1 and 2
highway segments in each of the districts for the first five-year term of its permit. Those
highway segments are identified in Tables 3 and 4 on the following pages for MS4
operators within each district.1 This table also identifies the receiving waters for each
MS4 operator’s combined sewer system, which will be discussed in Section II of this
report.2

1
2

from Appendix E of this report
from http://www.in.gov/water/compbr/inspections/index.html
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Table 3
Level 1 “Sensitive” Highway Segments in MS4s

District

MS4

Crawfordsville Crawfordsville
Crawfordsville
Crawfordsville
Crawfordsville
Crawfordsville
Crawfordsville
Crawfordsville

MS4 Operator

1

Hwy

Alt Name

MS4
Mileage

Crawfordsville
"
"
"
"
"
"

I-74
I-74 Ramp
SR 32
US 136
US 231
US 231
US 231

Dayton
Dayton

Tippecanoe Co.
"

I-65 Ramp
SR 38
SR 38 E

0.242
1.016
1.258

Fort Wayne

Leo-Cedarville

Allen Co.

SR 1

Leo Rd

1.815
1.815

Greenfield

Kokomo

Kokomo

SR 22

7th St

0.040
0.040

Wildcat Creek to Wabash River

LaPorte

Chesterton
Chesterton

Chesterton
"

SR 49
US 20

N. S. Hwy 49
E US Hwy 20

0.153
0.348
0.501

Little Calumet River to Lake Mich.
"

E. Chicago
E. Chicago
E. Chicago
E. Chicago

E. Chicago
"
"
"

Ramp
SR 912
US 12
US 12

1.244
1.981
0.199
0.590
4.014

Grand Calumet River to Lake Mich.
"
"
"

SR 47
SR 32
SR 32
SR 43
US 231 N

Dunes Hwy
US 20

0.242
0.393
0.437
2.467
2.157
0.583
0.523
6.802

Receiving Waters2
Sugar Creek to Wabash River
"
"
"
"
"
"

Rev. 6/1/04
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Level 1 “Sensitive” Highway Segments in MS4s continued

District

MS4

LaPorte Cont’d Gary
Gary
Gary
Gary
Gary
Gary

MS4 Operator

1

Hwy

Alt Name

MS4
Mileage

Receiving Waters2

Gary
"
"
"
"
"

Ramp
SR 312
SR 912
US 12
US 12
US 12

0.876
0.471
0.611
Dunes Hwy
0.149
E. Dunes Hwy 1.552
US 20
0.977
4.636

Grand Cal R. & Little Cal R.
"
"
"
"
"

Hammond
Hammond

Hammond
Hammond

US 12
US 41

Dunes Hwy
Calumet Ave

Grand Cal River to Lake Michigan
"

Michigan City
Michigan City
Michigan City
Michigan City
Michigan City
Michigan City

LaPorte
"
"
"
"
"

SR 212
US 12
US 12
US 12
US 35
US 421

0.252
Dunes Hwy
4.163
W. US 12
0.824
W. Mich. Ave 3.811
E. Mich. Ave 0.833
Franklin St
0.892
10.775

Ogden Dunes
Ogden Dunes
Ogden Dunes
Ogden Dunes

Ogden Dunes
"
"
"

US 12
US 12
US 12
US 12

Dunes Hwy
1.021
E. Dunes Hwy 0.001
0.001
US 20
0.001
1.024

Portage
Portage
Portage

Portage
"
"

I-94
I-94 Ramp
SR 249

Chicago Ave

2.180
0.802
2.982

2.818
2.972
4.023
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Trail Creek to Lake Michigan
"
"
"
"
"

Burns Ditch to Lake Michigan
"
"
Rev. 6/1/04

Level 1 “Sensitive” Highway Segments in MS4s Continued

District

MS4

LaPorte Cont’d Portage
Portage
Portage
Portage
Portage
Portage

Toll Road

MS4 Operator

1

Hwy

Alt Name

MS4
Mileage

Receiving Waters2

Portage
"
"
"
"
"

US 12
US 12
US 12
US 12
US 12
US 12

Dunes Hwy
5.511
E. Dunes Hwy 1.573
2.312
US 20
1.573
W. Mich. Blvd 0.066
Melton Rd
2.067
22.915

Burns Ditch to Lake Michigan
"
"
"
"
"

Porter
Porter
Porter
Porter
Porter
Porter
Porter
Porter
Porter
Porter
Porter

Porter
"
"
"
"
"
"
"
"
"
"

I-94
I-94 Ramp
SR 49
US 12
US 12
US 12
US 12
US 20
US 20
US 20
US 20

4.405
3.505
N. SR 49
2.083
Dunes Hwy
0.643
E. US 12
1.366
4.500
W. Dunes Hwy 1.047
E. US 20
0.915
Melton Rd
2.402
1.811
W. US 20
2.097
24.774

E. Branch Little Calumet River
"
"
"
"
"
"
"
"
"
"

Whiting
Whiting

Whiting
"

US 12
US 12

Dunes Hwy
US 20

Hammond
Hammond

Hammond
"

I-90
I-90 Ramp

1.050
0.248
1.298
1.204
0.285
1.489

Grand Cal River to Lake Michigan
"
Rev. 6/1/04

19

Level 1 “Sensitive” Highway Segments in MS4s continued

Sensitivity Level 1 Mileage in MS4s
Total State Level 1 Mileage
Percent Level 1 Mileage in MS4s
Level 1 Mileage Outside MS4s

88.1
365.2
24.1%
277.1

1

Rule 13-MS4 Operator Listing (updated 3/18/04) at http://www.in.gov/idem/water/npdes/permits/wetwethr/storm/ms4oper.html
Receiving waters for POTW and Combined Sewer discharge (updated 1/04) identified at
http://www.in.gov/water/compbr/inspections/index.html. Separate storm sewer discharge assumed to be to the same receiving water.
No designation of “receiving waters” means the MS4 collection system discharges to a neighboring community.
2

Rev. 6/1/04
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Table 4
Level 2 “Sensitive” Highway Segments in MS4s
District

MS4

MS4 Operator

1

Hwy

Alt Name

MS4
Mileage

Receiving Waters2

Fort Wayne

Peru

Peru

US 24

US 24 Bus. Rt.

0.114
0.114

Wabash River

LaPorte

Crown Point
Crown Point

Crown Point
"

I-65
SR 53

Deep River Br.
Broadway

1.747
0.939
2.686

Beaver Dam Ditch to Deep River
"

Gary
Gary
Gary
Gary

Gary
"
"
"

I-65
I-65
I-94
Ramp

Deep River Br.

0.386
1.304
1.102
2.249
5.041

Grand Cal R. & Little Cal R.
"
"
"

Hobart
Hobart
Hobart
Hobart
Hobart
Hobart
Hobart
Hobart

Hobart
"
"
"
"
"
"
"

SR 130
SR 51
SR 51
SR 51
SR 51
US 30
US 6
US 6

W. Hwy 130
E. 3rd St
Grand Blvd
Lake Park Ave
Ripley St
W. US 30
E. 37th Ave
SR 51

0.398
2.384
0.303
0.251
2.698
0.884
0.798
0.481
8.197

Lake Station
Lake Station
Lake Station
Lake Station
Lake Station

Lake Station
"
"
"
"

I-65
I-94 Ramp
SR 51
E. 3rd St
US 51
Ripley St
US 6
SR 51

0.397
5.615
0.177
0.118
1.766
8.073
Rev. 6/1/04
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Level 2 “Sensitive” Highway Segments in MS4s Continued
District

MS4

MS4 Operator1

Hwy

Alt Name

MS4
Mileage

LaPorte Cont’d Merrillville
Merrillville
Merrillville
Merrillville
Merrillville
Merrillville

Merrillville
"
"
"
"
"

I-65
Deep River Br.
I-65
I-65 Ramp
SR 53
Broadway
US 30
E. Lincoln Hwy
US 30
W. US 30

Toll Road

Gary

Gary

I-80/94

Access Rd

0.444
0.444

Lake Station
Lake Station

Lake Station
"

I-80
I-80/94

I-94
Access Rd

0.809
0.000
0.809

Jasper
Jasper
Jasper
Jasper
Jasper
Jasper

Jasper
"
"
"
"
"

SR 162
SR 164
SR 164
SR 56
US 231
US 231

3rd St E.
E. 3rd St
E. SR 164
W. 6th St

1.516
1.528
0.167
0.751
0.354
1.577
5.893

Vincennes

SR 56

3.025
1.330
2.172
2.268
1.066
2.260
12.121

Receiving Waters2
Turkey Creek
"
"
"
"
"

Grand Cal R. & Little Cal R.

Patoka River

Sensitivity Level 2 Mileage in MS4s
Total State Level 2 Mileage
Percent Level 2 Mileage in MS4s
Level 2 Mileage Outside MS4s
1

"
"
"
"
"

43.3
174.5
24.8%
131.2

Rule 13-MS4 Operator Listing (updated 3/18/04) at http://www.in.gov/idem/water/npdes/permits/wetwethr/storm/ms4oper.html
Receiving waters for POTW and Combined Sewer discharge (updated 1/04) identified at
http://www.in.gov/water/compbr/inspections/index.html. Separate storm sewer discharge assumed to be to the same receiving water.
No designation of “receiving waters” means the MS4 collection system discharges to a neighboring community.
Rev. 6/1/04
2
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LaPorte District, with 84 percent of the Level 1 sensitive highway segments and 85
percent of the Level 2 sensitive highway segments, should be the district receiving
priority attention. Within LaPorte District, priority should be given to MS4s with the
greatest “sensitive” highway segment mileage:

Porter (24.8), Portage (22.9) and

Michigan City (10.8), for Level 1, and Merrillville (12.1), Hobart (8.2) and Lake Station
(8.1), for Level 2. Priority attention by INDOT to sensitive highway segments in these
six MS4s will address 86.9 (66%) of the 131.4 miles of the combined Level 1 and 2
sensitive highway segments in the state.
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II.

List of all known receiving waters or, if the discharge is to another MS4,
the name of the MS4 entity and the initial receiving water.

A. Maintenance Facilities
Historically, most contaminant loading of storm water runoff has been from three
facility sources: (1) shop floor drain effluent of vehicle liquids accidentally spilled
during vehicle repair; (2) truck washbay effluent, especially the washing of trucks that
apply road salt during winter to prevent corrosion; and (3) from the active surface of the
facility where salt/sand mixing, herbicide mixing-loading, asphalt (tar) kettle clean-out,
highway paint mixing-loading and other activities preparatory to highway maintenance
occur.
Today, vehicle maintenance, even fluid changes, is performed primarily at facilities
that are connected to a POTW and/or have installed an oil/water separator.

Truck

washing is performed primarily at facilities that are connected to a POTW. And very few
facilities perform highway maintenance preparatory activities on the active surface
without implementing measures intended to prevent contaminant loading of storm water.
There are 59 maintenance facility locations in MS4 areas and 36 (61%) of them are
connected to a municipal Publicly-Owned Treatment Works (POTW) for the discharge of
sanitary waste and shop floor drain and truck washbay wastewater effluent.
The ten criteria, listed below, evolved from the Rule 13 requirements and were used
to identify the maintenance facilities in MS4s that require priority attention.
accompanying Table 5 identifies these facilities by District.
Criteria 1: maintenance facility locations within Rule 13 designated MS4 areas.

24

The

Criteria 2: maintenance facility locations NOT connected to a POTW for discharge
of shop floor drain and washbay effluent.
Criteria 3: maintenance facility locations within Karst areas.
Criteria 4: maintenance facility locations within 3,000 feet of a community public
well.
Criteria 5: maintenance facility locations within (1,000 feet) (3,000 feet) (5,280 feet)
of a public surface water intake.
Criteria 6:

maintenance facility locations within one mile of high quality and

exceptional use waters.
Criteria 7: maintenance facility locations within one mile of federal, state, county,
municipal or township recreation facility having a lake, pond, river or stream.
Criteria 8: maintenance facility locations within 3,000 feet of groundwater that is
highly vulnerable and very highly vulnerable to contamination by nitrates (as
surrogate for chloride).
Criteria 9: maintenance facilities within 3,000 feet of a natural area containing
Endangered, Threatened or Rare (ETR) species.
Criteria 10: maintenance facilities within one mile of the “best remaining examples
of natural wetland communities,” as determined by IDNR.

25

Table 5
Facilities in MS4 Areas Characterized by Selected Environmental Sensitivity
Criteria
Criteria
District and Facility
1
2
3
4
5
6
7
8
9
10
Crawfordsville
Crawfordsville District
Crawfordsville Sub & Unit
Terre Haute Sub & Unit
Frankfort Sub & Unit
Plainfield Unit
Ft. Harrison Unit
Lafayette Unit
Lebanon Unit

X
X
X
X
X
X
X
X

X
X
X

X

X
X

X

X
X

X
X

X
X

Fort Wayne
Fort Wayne District
Fort Wayne Sub & Unit
Goshen Sub
Elkhart Sub & Unit
Wabash Sub & Unit
Angola Sub
New Haven Unit
U.S. 27 South Unit

X
X
X
X
X
X
X
X

X
X

X

X

X

X

Greenfield
Greenfield District
X
Greenfield Sub
X
Unit 2 (Tibbs)
X
X
Unit 4 (65th St.)
Unit 5 (Madison)
X
Anderson Unit
X
Shelbyville Unit
X
Richmond Unit
X
Alexandria Unit
X
Muncie Unit
X
Indianapolis Sub & 2 Units
X1 X
X
st
1
Unit 3 (71 St.)
X
X
X
Kokomo Unit
X1 X
Westfield Unit
X1 X
[Italics]: currently connected for discharge of sanitary only.
1
granted approval by POTW to discharge shop floor drain and washbay effluent
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District and Facility

1

2

3

Criteria
4
5
6

7

8

9

10

LaPorte
LaPorte District
LaPorte Sub & Unit
New Gary Sub
Valparaiso Unit (closed)
Chesterton
Logansport Unit
South Bend Unit
Mishawaka Unit
Old Gary Sub (inactive)
Crown Point Unit
Miller Unit
Michigan City Unit

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X

X
X

X
X

X
X

X

X
X
X
X
X

X

Seymour
Seymour District
Bloomington Sub & Unit
Columbus Sub & Unit
Sellersburg Sub & Unit
New Albany Unit
Greensburg Unit
Madison Sub

X

Vincennes
Jasper Unit
Evansville Sub & Unit 2
Evansville Unit 1
Chandler Unit
Washington Unit
Bedford Unit

X
X
X
X
X
X

X

X

X

X
X
X

X
X
X

Toll Road
Lake Maintenance
Porter Maintenance
Elkhart Maintenance
Toll Road District

X
X
X
X

X
X
X

X
X

[Italics]: currently connected for discharge of sanitary only
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X

Summary: MS4 Facility Criteria Totals, by District

District

1

2

3

Criteria
4 5 6

7

8

9

10 Sum

Priority Order
Rank-District

Crawfordsville

8

3

0

0

0

0

1

2

1

0

15

3

Fort Wayne

8

1

0

3

0

0

2

4

2

0

20

2

Greenfield

14 4

0

1

0

0

0

1

0

0

20

2

LaPorte

12 9

0

2

0

1

1

4

3

2

34

1

Seymour

7

2

0

1

0

0

1

0

0

0

11

4

Vincennes

6 1

1

0

0

0

0

1

1

0

10

5

Toll Road

4

3

0

2

0

0

0

3

3

0

15

3

59 23

1

9

0

1

5

15

10

2

125

Totals

INDOT Facilities in MS4 Areas to Which Priority Attention Should be Directed, by
District
Crawfordsville
Lafayette Unit: not connected to POTW; 1 mile of recreation waters; 3,000’ of
vulnerable groundwater; 3,000’ of an ETR natural area;
Fort Wayne
Fort Wayne District, Sub and Unit: 3,000’ of community public well; 1 mile of
recreation waters; 3,000’ of vulnerable groundwater; 3,000’ of an ETR natural area;
U.S. 27 South Unit: not connected to POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater;
Greenfield
Indianapolis Sub and 2 Units: not connected to a POTW; 3,000’ of a community
public well [replacement facilities being constructed in 2004]
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Indianapolis Unit 3 (71st St):

not connected to POTW; 3,000’ of vulnerable

groundwater;
LaPorte
Mishawaka Unit: not connected to POTW; 3,000’ of community public well; 1
mile of recreation waters;
Chesterton Unit: not connected to POTW; 3,000’ of community public well; 1 mile
of high quality and exceptional use waters;
Seymour
Madison Sub: not connected to POTW; 1 mile of recreation water;
Vincennes
Bedford Unit: located in karst area; 3,000’ of vulnerable groundwater; 3,000’ of an
ETR natural area;
Toll Road
Toll Road District: not connected to POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater; 3,000’ of an ETR natural area;
Elkhart Maintenance: not connected to POTW; 3,000’ of community public well;
3,000’ of vulnerable groundwater; 3,000’ of an ETR natural area;
Porter Maintenance: not connected to POTW; 3,000’ of vulnerable groundwater;
3,000’ of an ETR natural area.
B. Highways
Current INDOT policy regarding maintenance of highway drainage systems derives
from statutes adopted in the 1930’s. The most current policy issuance identified (revised
1/10/92) is based on IC 8-23-6, which states, in part:

29

Section 1.(c) As part of the construction work, the department shall construct
within the limits of a street the curbs and gutters, manholes, catch basin, and
the necessary drainage structures and facilities (underline added);
Section 2. If the construction of a street necessitates the construction of
adequate connecting facilities outside the limits of the street to provide for
drainage of the street, the necessary mains, laterals, and connections shall be
provided for in the plans, included as part of the construction cost, and paid
out of the department’s appropriation (underline added);
Section 3. (d) Upon the completion of a street, the department shall maintain
the roadway of the street, including the curbs and gutters, catch basins, and
inlets within the limits of the street or highway that form integral parts of the
street or highway. The city or town shall maintain the sidewalks, grass plats,
and the connecting drainage facilities (underline added).
The 1992 policy clarifies the statute:
“The Indiana Department of Transportation will be responsible for
maintaining the inlets, catch basins, manholes and the connecting pipes
between them, including the pipe to the main sewer line. The city or town
will maintain the main storm sewer line, its manholes and/or other related
appurtenances to the main sewer line” (underline added).
This “sharing” of drainage systems will undoubtedly cause confusion in some MS4
communities. In response to an emailed question posed by the Principal Investigator on
May 12, 2003, an IDEM storm water official replied:
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“To answer your question, if an outfall is located in one MS4 entity
and a second MS4 entity has a conveyance which leads to this outfall,
the second MS4 entity is only responsible to the point they have
jurisdiction … If the other MS4 entity is regulated under Rule 13, they
will be responsible for characterizing the receiving water that the
outfall discharges into, but they can also attribute some part of the
pollutant loading to the contributing MS4 entity.”3
Storm water runoff from state-maintained highways is collected, typically, by two
types of “systems:”
(1)

Inlets

Catch Basins
Combined Sewer

Separate Storm Sewer
(2)

Side Ditch
or
Constructed Drain

Connecting Drains
Treatment Plant

Municipal Sewer Pipe
Outfall

Outfall
Resides in Ditch (Absorbed/Evaporates)
Reaches “waters of the state”
Constructed Wetland or Retention Pond

The first system is that to which the storm water from approximately 1,662 “urban”
miles (15%) of the total 11,216 miles of state-maintained highways discharges; the storm
water from the remaining 9,554 “rural” miles (85%) is collected by side ditches and is (1)
conveyed by a system of side ditches but never reaches the “waters of the state -- being
absorbed or retained until evaporated; (2) conveyed by side ditches and constructed
drains to “waters” of the state;” and (3) conveyed to a constructed wetland or retention
pond.
3

Email communication, “MARK BALAZS” <MBALAZS@dem.state.in.us, 10:10AM
5/14/2003.
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The study first investigated the storm water collection system that discharges to a
municipal combined or separate storm sewer system. A directory of municipal POTW
operators previously compiled by the Principal Investigator was used to identify MS4
communities with and without combined systems. The directory is found in Appendix F
[www.ecn.purdue.edu/CMTI/INDOT].
The INDOT policy and the IDEM affirmation of the Rule 13 requirements
prompted the Principal Investigator to prepare a questionnaire (next page) to be mailed to
the 106 municipalities that operate combined sanitary/storm sewer systems. The replies
identify highway segments in 31 communities that discharge to municipal combined
sanitary/storm sewers. A total of 138 miles of state highway segments were identified by
the 31 municipalities, 113 miles

(82%) of this total mileage is in the 21 MS4

municipalities responding to the survey. [Appendix G]
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Survey of Indiana Municipalities with Combined Sanitary and Storm Sewer
Collection Systems
Survey Form Completed by: _________________________________
(person’s name)
Telephone Number: ________________________________________
Municipality: _____________________________________________
Address: _________________________________________________
_________________________________________________
A.

Please identify any state highway segments that discharge storm water to your
combined sanitary/storm sewer collection system (use the common State Route
- SR - number, like SR 39, and the local name or identification of this segment,
like Pine Street):
State Route No.
1.
2.
3.
4.
5.

B.

Local Name

__________________________
__________________________
__________________________
__________________________
__________________________

_________________________
_________________________
_________________________
_________________________
_________________________

For each of the above, please identify the end points of the segment (like from
Oak Street to County Road 200 East) and the approximate length, in miles
and/or tenths of miles:

End Points
1. from: ___________________________________
to: ___________________________________
2. from: ___________________________________
to: ___________________________________
3. from: ___________________________________
to: ___________________________________
4. from: ___________________________________
to: ___________________________________
5. from: ___________________________________
to: ___________________________________
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Approx.
Length

________
________
________
________
________

C.

And, for each of the above, please check (D) whether the discharge is run-off
(sheet flow) from the highway pavement surface, or is a direct discharge from
the highway drainage system (including side ditches, culverts, drain pipes and
catch basins):

1.
2.
3.
4.
5.

Run-Off

Side Ditch

Culvert

Drain Pipe

Catch Basin

______
______
______
______
______

________
________
________
________
________

______
______
______
______
______

________
________
________
________
________

_________
_________
_________
_________
_________

Thank you for your assistance with this survey. Please return to:
Lynn A. Corson, Ph.D.
2655 Yeager Road, Suite 103
West Lafayette, IN 47906

34

Receiving waters for the discharge of storm water collected by combined sewer
systems from MS4 sources and Level 1 and 2 sensitive highway segments are identified
in Tables 3 and 4 on pages 17 (“Level 1’) and 21 (“Level 2”). Most of the identified
receiving waters -- the initial or secondary water -- are “sensitive” waters, as identified in
Section III of this report.
The storm water from highway segments not collected by MS4 combined or
separate storm sewer system that reaches waters of the state does so through outfalls that
are the termini of side ditches or constructed drains at the bridges that cross over these
waters. The location of each state-maintained bridge, by highway mile marker and name
of the waterway the bridge crosses over, is found in the CD-ROM included here as
Appendix H.
`

Also, INDOT’s water quality monitoring program, discussed in Section IV,

employs hand-held “sonde” instruments to monitor all waters crossed by bridges on
Level 1 and Level 2 sensitive highway segments.

At each monitoring point, the

latitude/longitude is recorded, using a hand-held GPS unit accurate to within 5 meters.
INDOT is currently inventorying its “small culverts,” under four feet in diameter,
and “large culverts,” over four feet, up to 20 feet in diameter. The location of some is
identified by GPS, and others by mile marker and highway. The inventory does not
include the name of the nearest waterway, so any drains that can be considered outfalls to
waters of the state will need to be identified from these and other data.4

4

Email correspondence with TMCCLELLAN@indot.state.in.us in April 2004.
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III. Identification of Known Sensitive [Water] Areas
The Baseline Characterization analysis included in Rule 13 requires,
“The identification of known sensitive [water] areas, such as public
swimming areas, surface drinking water intakes, waters containing
threatened or endangered species and their habitat, or state outstanding
resource and exceptional use waters. The identified sensitive areas should
be given the highest priority for the selection of BMPs [Best Management
Practices] and the prohibition of new or significantly increased MS4
discharges.”
INDOT, as an MS4 operator, is expected to identify these “sensitive [water] areas”
and to implement minimum control measures “to ensure that existing … state …
operations are performed in ways that will reduce contamination of storm water
discharges.” [327 IAC 15-13-17(b)].
Control measures for highways include reducing the amount of salt applied for
deicing or applying brine for anti-icing; modifying highway design, construction and
maintenance standards and procedures to reduce contaminated storm water discharge as
highway drainage or pavement run-off to the “waters of the state” or reduce the
contaminant loading of the storm water, itself; and installing or constructing structural
best management practices (BMPs) to reduce contaminate loading.
Section 17(b)(2) of Rule 13 requires the implementation of, “controls for reducing or
eliminating the discharge of pollutants from operational areas, including roads, parking lots,
maintenance and storage yards, and waste transfer stations,” such as:
(A) Covering, or otherwise reducing, the potential for polluted storm water run-off
from deicing salt or sand storage piles.
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(B)

Establishing designated snow disposal areas that have minimal potential for
pollutant run-off impact on MS4 receiving waters.

(C)

Providing facilities for containment of any accidental losses of concentrated
solutions, acids, alkalies, salts, oils, or other polluting materials.

(D) Standard operating procedures for spill prevention and clean up during fueling
operations.
(E)

BMPs for vehicular maintenance areas.

(F)

Prohibition of equipment or vehicle wash waters and concrete or asphalt
hydrodemolition wastewaters into storm water run-off, except under the
allowance of an appropriate NPDES wastewater permit.

(G) Minimization of pesticide and fertilizer use. Pesticides shall be used, applied,
handled, stored, mixed, loaded, transported, and disposed of via Office of the
Indiana State Chemist’s guidance requirements.
(H) Proper disposal of animal waste. If applicable, it is recommended that canine
parks shall be sited at least one hundred fifty (150) feet away from a surface
water body.
The four criteria established for identifying “sensitive [water] areas” are found in Rule
13 at 327 IAC 15-13-5 (70). Each of the four criteria is defined below.
(A) having threatened or endangered species or their habitat;
Indiana’s Department of Natural Resources created a GIS database known as the
“Natural Areas and Endangered, Threatened and Rare (ETR) Species” database.

The

acquisition of this database requires a special arrangement with DNR Natural Heritage Data
Center. Species having state or federal designations of endangered, threatened, rare, special
concern, extirpated or on a “watch list” are identified by generic descriptor (bird, mammal,
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etc.), heritage species code and are located by latitude and longitude in decimal degrees, as
well as by county and watershed.
(B) usage as a public surface water supply intake;
A GIS database of public surface water supply intakes has been merged by Purdue with
the INDOT facilities and state highways databases to produce a GIS map which readily
depicts the proximity of the INDOT properties to the intakes.
(C) usage for full-body contact recreation, such as bathing beaches;
This criteria was originally identified as “relevant community value,” which was
defined in the proposed Rule 13 Guidance Manual (February 2002) as “an area, both land and
water, that is deemed important by local municipal, state or federal governments for their
recreational value.”

These areas can be used for full-body contact activities, such as

swimming and water skiing. A GIS database of state/federal/local public recreation areas
with water bodies has been merged with a database of maintenance facilities and statemaintained highways.
(D) exceptional use classification as found in 327 IAC 2-1-11(b) or outstanding state
resource water classification [also designated as “high quality waters”] as found in 327
IAC 2-1-2(3) and 327 IAC 2-1.5-19(b).
The Indiana Department of Environmental Management Office of Water Quality
maintains GIS databases which identify the river and stream segments included in the above
citations.

Purdue has merged these databases with the INDOT facilities and highway

databases and produced GIS maps that depict the proximity of the INDOT properties to the
rivers and streams. A description of the GIS layers referenced above is found in Appendix

I.
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Indiana’s Natural Resources Commission, in 1993, promulgated its “Outstanding
Rivers List for Indiana.” It is the state’s “umbrella” list of rivers and streams “which have
particular environmental or aesthetic interest.”
The Outstanding Rivers list and its corollary databases served as the primary criteria for
the establishment of the four “sensitivity levels” used for identifying state-maintained
highway segments in environmentally sensitive areas; primarily within one mile of
designated “priority” rivers and streams. The first three sensitivity levels are based on the
“Priority” river and stream segments identified in Appendix J of this report.
The Priority 1 table includes 23 river and stream segments, 17 of which are Exceptional
Use Waters and High Quality Waters (also known as Outstanding State Resource Waters).
The remaining 6 segments are eligible for these designations.
The second table to the Appendix, “INDOT Priority No. 2,” is comprised of “rivers
identified as having outstanding ecological, recreational or scenic importance.” There are 11
segments included on this list. None are currently on the Rule 13 “sensitive [water] areas”
lists cited, but they may be added in the future or, subsequently, be considered by IDEM to
be “sensitive [water] areas” for the purpose of NPDES permitting.
The third table in Appendix I, identified as “INDOT Priority No. 3,” contains 26 river
and stream segments, none of which are currently included in the Rule 13 “sensitive [water]
areas” lists cited, but are segments “identified by state natural heritage programs or similar
state programs as having outstanding ecological importance.” These, too, may be added to
the “sensitive [water] areas” list or, subsequently, be considered by IDEM to be such for the
purpose of NPDES permitting.
The fourth sensitivity level includes highway segments that are not within one mile of a
Priority 1, 2 or 3 river or stream but are within 1 mile of any of the other sensitivity criteria,
singularly or in combination (two or three criteria, together). The other criteria: (1) natural
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area having Endangered, Threatened or Rare (ETR) species; (2) public surface water supply
intake (WTRIN) and (3) public recreation facility with water body used for full-body
recreation (RECFAC), are also subsets of the first three sensitivity levels.
Sensitivity criteria are coded in the following tables for each Sensitivity Level, as
follows:
"1"

-highway segments within 1 mile of a Priority 1 stream

"2"

-highway segments within 1 mile of a Priority 2 stream

"3"

-highway segments within 1 mile of a Priority 3 stream

"4"

-highway segments not within 1 mile of a Priority 1, 2, or 3 stream, but within 1
mile of other sensitivity criteria

"A" -highway segments inside karst areas
"B" -highway segments outside karst areas
Other sensitivity criteria include:
-1

within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]

-2

within 1 mile of ETR and WTRIN

-3

within 1 mile of ETR and RECFAC

-4

within 1 mile of RECFAC and WTRIN

-5

within 1 mile of WTRIN

-6

within 1 mile of ETR

-7

within 1 mile of RECFAC

-8

no other analyses

Highway segments within 1 mile of a Priority 1 stream are coded "1." If those same
highway segments are within karst areas, they are coded "A."

Those same highway

segments within 1 mile of a natural area having Endangered, Threatened, or Rare (ETR)
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species will be coded "-6." The table for Seymour District highways, for example, shows
21.0 miles of highway segments coded 1A-6.
The complete description of sensitivity codes follows. Codes are used, along with
colors, to designate highway segments on the GIS maps for each District and Subdistrict.
The MS4 “Sensitive” Highway Segments categorized by sensitivity level, for each District,
are identified in Appendix K.
Sensitivity Level 1
1.

Highway segments within 1 mile ofPriority 1 streams, and
A. within Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
B. outside Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
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-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
Sensitivity Level 2
2.

Highway segments within 1 mile ofPriority 2 streams, and
A. within Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
B. outside Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
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-7 within 1 mile of RECFAC
-8 no other analyses
Sensitivity Level 3
3.

Highway segments within 1 mile ofPriority 3 streams, and
A. within Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
B. outside Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
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Sensitivity Level 4
4.

Highway segments not within 1 mile ofPriority 1, 2, or 3 streams, but
A. within Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC
-8 no other analyses
B. outside Karst areas, and
-1 within 1 mile of natural area having ETR [ETR] and within 1 mile of public
surface water supply intake [WTRIN] and within 1 mile of public recreation
facility with water body used for full-body recreation [RECFAC]
-2 within 1 mile of ETR and WTRIN
-3 within 1 mile of ETR and RECFAC
-4 within 1 mile of RECFAC and WTRIN
-5 within 1 mile of WTRIN
-6 within 1 mile of ETR
-7 within 1 mile of RECFAC

Note:

4B-8 does not exist as a coded criteria as it represents highway segments, not within 1 mile of Priority
1, 2, or 3 streams, outside karst and not within 1 mile of any other sensitivity criteria; therefore, it is
"not applicable" (n/a) in the table, under 4B-8, but this total is shown as "total non-sensitive mileage" in
the bottom line of the last page of each District table.
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IV. Monitoring Data for the MS4 Area Receiving Waters
INDOT’s Environmental Services Section initiated a water quality monitoring
project in June 2003. An expansion of this JTRP study, to allow the purchase of two YSI
Sondes and two hand-held GPS units, facilitated monitoring Priority 1 of waters of the
state from 60 locations, usually bridges, including:
District

Locations

Crawfordsville

16

Fort Wayne

5

Greenfield

2

LaPorte

21

Seymour

10

Vincennes

6

Water quality monitoring parameters included temperature, conductivity, dissolved
oxygen (DO), pH, oxidation reduction potential (ORP), and turbidity.

Chloride

concentration was not recorded, as originally intended, because of the complicated
calibration procedure required.
INDOT will repeat the monitoring of Priority 1 waters during the summer 2004.
Priority 2 waters will also be monitored and stream samples will be collected from many
locations for subsequent chloride testing, using Quantabs, a litmus-type strip, commonly
used in the food industry.
Monitoring data and maps identifying the monitoring locations are included in the
CD-ROM identified as Appendix L.
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USGS Real-time Flow Gauge and Fixed Surface Water Quality Monitoring Station
Data
The CD-ROM, included here as Appendix M, is also available at this website:
www.ecn.purdue.edu/CMTI/stormwater/SWQMP_FSWQM.htm.

As described at the

website, the web resource spreadsheet was organized to allow municipal MS4s to access
data, via hyperlinks, that otherwise can be a complicated, time-consuming task. The
spreadsheet also presents INDOT’s water quality monitoring data (from Appendix L)
with USGS real-time flow gauge data and IDEM fixed surface water quality monitoring
station data. The spreadsheet provides USGS and IDEM monitoring data from sites
within 10 miles up- and down-stream of an INDOT monitoring site on the same
waterway.
INDOT will rely on this and comparable websites to provide access to water quality
data for use as the baseline characterization of waters that could receive storm water from
its highways and maintenance facilities.5 According to Rule 13, if storm water quality
impairments are identified, measures must be implemented to correct the impairments.
These measures can include structural best management practices (BMPs) or nonstructural BMPs, such as the elimination of, or a change in, a function or practice that
contributes to the impairment.

5

Another
useful
website
is
the
Hoosier
http://www.hoosierriverwatch.com/search.html
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Riverwatch

database

at

Modifying MS4 Area Designation of Receiving Waters
Designations of “receiving waters” for storm water from INDOT highways and
facilities is based, primarily, on GIS and other database analyses. On-site inspections of
facilities and human judgment applied to the findings of such inspections will be the final
determinant of how a “receiving water” is defined.
The designation of “sensitive” highway segments, in the INDOT Water Quality and
Characterization model, is based on the proximity of the segment to a “sensitive” water
body, listed by the DNR Commission as an Outstanding State Resource Water or
Exceptional Use Water or is eligible for such listing. Other criteria for identifying
“sensitive” water areas include: 1) those having endangered, threatened or rare species or
their habitat; 2) those used as a public surface water supply intake, and 3) those used for
full-body contact recreation (swimming).
There are natural (topographic and geological) and constructed features that may
exist in the area between the designated highway segment and the “sensitive” water body
that could reduce the amount of contaminants in storm water runoff that reaches the water
body (e.g., vegetation serving as a filter strip). Such features may also reduce the volume
of storm water runoff or actually prevent it from reaching the water body (e.g., slope
between the highway and water body, if the highway was down-gradient of the water
body).
Constructed features that could reduce the amount of contaminants and/or the
volume of storm water runoff will usually be those constructed by INDOT during
highway construction or the maintenance following construction. Primary among these
features are the highway storm water conveyance systems.
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Consideration of these systems should include:
1. side ditch
a) prevalence/type/density of vegetation in the ditch;
b) natural (e.g., clay) or constructed (e.g., rip-rap) barriers in the walls of the
side ditch preventing runoff to the water body;
c) the terminus of the side ditch, if other than the water body, and the distance
to the water body from the terminus;
2. constructed culvert or pipe
a) terminus, if other than the water body, and distance from the terminus to the
water body;
3. other type of storm water conveyance
a) terminus, if other than the water body, and distance from the terminus to the
water body;
b) construction materials used
4. bridge drains that discharge directly to a water body
A checklist of the various criteria can be formatted and used in inspecting the
designated “sensitive” highway segments:
Natural Features
distance to the water body
slope between the highway and water body
soil type and percolation rate
vegetation type/density (ability to filter or retard runoff)
Constructed Features
prevalence/type/density of vegetation in a side ditch
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materials serving as barriers (clay, rip-rap, paving, etc.) in the walls of the side
ditch
slope of the ditch walls
type of culvert construction or drain pipe
terminus of the side ditch, culvert or drain pipe if not the water body, and
distance from the terminus to the water body
The baseline characterization, through water quality monitoring, will be modified
for highway storm water runoff using “checklists” or log sheets like those on the
following pages. The use of the checklists will enable a determination as to whether
runoff actually reaches waters of the state. The summer 2003 water quality monitoring
record (Appendix L) includes “comments” indicating that either there is an intermittent
receiving water or that topographical or other factors prevent runoff from reaching the
waters of the state.
The “INDOT Facility Storm Water and Washwater Effluent Drainage Assessment”
(pages 53 to 55) is a current version of an assessment form employed during facility site
visits over many years. The SPR 2854 study recently implemented will use this and other
tools to characterize facilities and determine (1) if storm water runoff or discharge
reaches waters of the state, (2) if it is contaminated with pollutants, and (3) the source of
those contaminants.6

6

“Deriving the Cost Impacts of Indiana’s Storm Water Rule 13 on INDOT Maintenance
Facility Operations,” JTRP Project Number: C-36-78W, File Number: 04-07-23, SPR
2854, January 1, 2004 - June 30, 2006
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Checklist for Determining the Impact of Highway Storm
Water Run-off or Discharge to Waters of the State
Note: The assessment of a sensitive highway segment that results in one or more of the
below characteristics being “checked,” in the applicable Run-off or Discharge section,
will exempt that segment from the list of sensitive highway segments in INDOT’s Storm
Water Quality Management Plan.
District/Subdistrict/Unit: ___________________________________________________
State Highway Name:______________________________________________________
Sensitive Segment Location :________________________________________________

Below are listed CHARACTERISTICS of the space (1) between the highway R/W and
the sensitive waterbody, and (2) between the end of the pipe or ditch and the sensitive
waterbody that, in all likelihood, PREVENT storm water from REACHING the sensitive
waterbody.
1. “Run-off” means storm water that flows from the highway R/W and is NOT
contained by a pipe or ditch. [Check all those that apply].
distance is 100 feet or more
slope is less than 18 percent
type, density and/or height of vegetation (explain:________________________
_______________________________________________________________)
type and assumed absorption capacity of the soil (explain:__________________
_______________________________________________________________)
2.

“Discharge” means the contained flow of highway R/W storm water run-off
from the end of a pipe or ditch. [Check all those that apply].
distance is _____ feet or more
slope is less than _____ percent
type, density and/or height of vegetation (explain: _______________________
_______________________________________________________________)
type and assumed absorption capacity of the soil (explain: ________________
_______________________________________________________________)
type, density and/or height of vegetation in the ditch (explain: _____________
_______________________________________________________________)

3.

If bridges exist on this highway segment:
storm water from the deck does NOT drain to the waterbody, below
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Sensitive Waters Evaluation Procedures
INDOT Storm Water Management Plan
May 15, 2003

1. Highway discharges to Sensitive Waters will be evaluated and tested.
2. Use the Log Sheets to help evaluate where to test.
a. Fill out the upper portion; District, Highway, County, Water body, Staff
(Your Name), Date, Ref. Post # + Offset (Small Blue Sign at Bridge), Log
Mile, & USGS Quad Map.
b. The sheet is designed for a highway/stream crossing, with four quads to
evaluate, i.e. NW, NE, SE, SW. Start at the northwest quad and proceed
clockwise.
c. Write number of feet of conveyance in the appropriate row and column, or
“None”. If there is a pipe, give its measure its length and diameter.
d. Determine the discharge point locations using the GPS Navigator and
write that in the Latitude and Longitude rows.
e. Make note of Bridge Deck Drains, how many, what size, spacing length,
diameter, which side of deck, on both decks (in a divided highway
situation).
f. Comments: is there erosion problems, is there illicit discharge onto the
right-of-way and where, did you probe a discharge pipe from the median,
are there other adjacent discharges to the stream, side-slope length, sideslope vegetation, side-slope slope (2:1, 3:1, 4:1). If there are pipes, note
where they come from and discharge to.
3. Equipment list:

Measuring Wheel
Tape measure for pipe diameter, 16’ or 25’ adequate
Shovel
YSI Probe
GPS Navigator
Bucket
Extension Pole (to hold bucket up to bridge deck drain
outlet, under bridge)

4. Wear a INDOT safety vest at all time when on the right-of-way, out of the car.
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Sensitive Waters Log Sheet
INDOT Storm Water Management Plan
District: ________________________

Staff: ______________________________
Date: ______________________________

Highway: ________________________
USGS
Quadrangle: _________________________

County: _________________________
Water body: _____________________

Reference
Post # + Offset: __________+___________
Log Mile: ___________________________

Conveyance

Quad:

Quad:

Quad:

Quad:

Pipe
Paved
Grassy
Riprap

Discharge Point
Latitude
Longitude

Bridge Deck Drains:
______________________________________________________________________________
______________________________________________________________________________

Comments:____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Date__________________
INDOT Facility Stormwater and Washwater Effluent Drainage Assessment
Name of Facility__________________________________
District/Subdistrict________________________________
Surface Water
1. Does any area of the active surface collect storm water or facility-generated wash water
(such as from washing trucks outdoors)?_____________________________

___________________________________________________________________
2. Is there any movement of surface water from one area to another on-site by ditch,
drain tile or natural channel? ___________________________________________
3. Is there any movement of surface water off-site (e.g., beneath the perimeter fence)
via sheet flow, ditch, pipe or channel to neighboring property? ________________
___________________________________________________________________
4. Is the surface water discharged directly to -










drainage ditch or roadside ditch
a nearby creek, river or other water body
lagoon or holding pond
settling basin, catch basin, or other constructed retention structure
underground tank
municipal storm sewer

Owner________________________________

municipal combined storm/sanitary sewer Owner___________________
POTW

Owner: _____________________________________________

5. If surface water is discharged, other than to a municipal storm, sanitary or combined
sewer, does it ultimately reach “waters of the state” (e.g., farm ditch, creek, stream,
river,

lake

or

pond)?

If

yes,

name

of

nearest

water

body.

___________________________________________________________________
6. What is the estimated distance of this water body from the facility?_____________
___________________________________________________________________
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Shop Floor Drain & Wash Bay Effluent
1. Are there drains in shop floors and wash bays that remove liquids and wash water
from the building(s)? _________________________________________________
2. Do liquids and wash water flow to -







aboveground oil/water separator
aboveground tank
below ground oil/water separator
below ground tank
settling basin, catch basin, lagoon, holding pond or other constructed
retention structure



none of the above

3. If liquids are captured by the devices in 2., above, are they contained until pumped
and hauled to a POTW or evaporated, or do they overflow to a drainage system?
__________________________________________________________________
If they overflow to a drainage system, is the system above or below ground?
4. If liquids overflow to a drainage system, does the flow mix with storm
water?_____________________________________________________________
5. If flow does mix with storm water, see “Surface Water” section (preceding page, #4
and #5) for discharge.
6. If the flow doesn’t mix with storm water, is it discharged to -










subsurface soils
on-site septic system
drainage ditch or roadside ditch
a nearby creek, river or other water body
lagoon or holding pond
municipal storm sewer

Owner_______________________________

municipal combined storm/sanitary sewer Owner_________________
municipal POTW

Owner____________________________________
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8. If shop floor drain and washbay effluent is discharged, other than to a municipal
storm, sanitary or combined sewer, does it ultimately reach “waters of the state?” If yes,
name of the nearest water body: ________________________________________________
Activity Areas (check those that apply and describe (1) whether they are bermed to prevent
storm water runoff or (2) if there are drains and their locations in the activity areas)




















salt storage (pads or domes) _______________________________________
______________________________________________________________
salt/sand mixing_________________________________________________
______________________________________________________________
salt bed loading/wetting___________________________________________
______________________________________________________________
salt bed washout_________________________________________________
______________________________________________________________
salt bed storage _________________________________________________
______________________________________________________________
vehicle and equipment washing (inside) ______________________________
______________________________________________________________
vehicle and equipment washing (outside) _____________________________
______________________________________________________________
asphalt equipment clean-out _______________________________________
______________________________________________________________
herbicide mixing and tank rinsing___________________________________
______________________________________________________________
traffic paint mixing and transfer ____________________________________
______________________________________________________________
bulk tank off-loading and storage ___________________________________
______________________________________________________________
waste piles (e.g., ROW trash, street sweeping debris) ____________________
______________________________________________________________
truck/equipment parking___________________________________________
_______________________________________________________________
truck/equipment fueling____________________________________________
_______________________________________________________________
materials storage (210 lot, fencing, etc.)_______________________________
_______________________________________________________________
aggregate storage_________________________________________________
_______________________________________________________________
hot/cold patch storage_____________________________________________
_______________________________________________________________
storage of “scalp” and dirt from R/W maintenance_______________________
_______________________________________________________________
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V.

Assessment of Selected Structural and Non-Structural Best Management
Practices (BMPs) Currently Implemented by INDOT

Introduction
The alteration of the natural environment to accommodate the transportation
infrastructure, including highway, drains, bridges, maintenance facilities, toll road plazas
and the like, is subject to a panoply of state and federal environmental laws and
regulations.

INDOT’s “Construction Activity Environmental Manual”7 provides an

excellent description of these regulations and their application to construction of this
infrastructure.
The inclusion by the U.S. Environmental Protection Agency of “state transportation
agencies” as operators of municipal separate storm sewer systems (MS4s) attests to the
potential impacts the maintenance of this infrastructure has on the environment, once
constructed.
BMPs Pertaining to Deicing
The most common environmental impact from highway maintenance operations
results from the application of deicers to improve highway safety for motorists. The
effect of such application on groundwater is described in a recent U.S. Geological Survey
report; portions of the abstract of this report are included here:
The effects of highway deicer application on ground-water quality were
studied at a site in northwestern Indiana using a variety of geochemical
indicators. Site characteristics such as high snowfall rates; large quantities of
applied deicers; presence of a high-traffic highway; a homogeneous,

7

Environmental Services Section, Division of Environment, Planning and
Engineering. (October 2002) http://www.in.gov/dot/pubs/manuals/cae/lindex.html)
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permeable, and unconfined aquifer; a shallow water table; a known groundwater-flow direction; and minimal potential for other sources of chloride and
sodium to complicate source interpretation were used to select a study area
where ground water was likely to be affected by deicer application.
The water-quality data indicated that chloride was the most easily traced
indicator of highway deicers in ground water. Concentration ratios of chloride
to iodide and chloride to bromide and Stiff diagrams of major element
concentrations indicated that the principal source of chloride and sodium in
ground water from the uppermost one-third to one-half of the Calumet aquifer
and downgradient from US-12 was from a halite highway-deicer source.
Chloride and sodium from highway deicers were present in the aquifer
throughout the year. The highest concentrations of chloride and sodium in
ground water were determined in samples collected during the spring and
summer from wells open to the water table within about 9 feet of the highway.
Chloride concentrations in ground water that were attributable to highway
deicers also were found in tested wells about 400 feet downgradient from US12 during the fall and winter and at greater depths than in wells closer to US12.
Chloride concentrations exceeded the U.S. Environmental Protection
Agency’s (USEPA) secondary maximum contaminant level of 250 milligrams
per liter for drinking water at seven wells downgradient from the highway
during late winter, spring, and summer samplings. The chloride standard was
exceeded only in water from wells with total depths that are less than about 10
feet below land surface.
Automated daily measurements of specific conductance, correlated to chloride
concentrations, indicated that some deicer is retained in the aquifer near the
highway throughout the entire year and acts as a continuous chloride source
for ground water.8

8

“Effects of Highway-Deicer Application on Ground-Water Quality in a Part of the
Calumet Aquifer, Northwestern Indiana,” Lee R. Watson, et al. U.S. Geological
Survey Water Resources Investigations Report 01-4260. Prepared in cooperation
with the Indiana Department of Transportation. (Indianapolis, Indiana) 2002.
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INDOT officials and staff are acutely aware of the need to reduce the environmental
impacts of salt storage and application and, in recent years, have implemented various
structural and non-structural BMPs to reduce these impacts.
Structural BMPs
Connecting to POTW for Discharge of Vehicle Washwater and/or Installation
of a Brine-making System to Reuse Washwater and Use Brine as Deicer on
Highways.
It is a rare occurrence, today, that a new or replacement maintenance facility would
be sited or constructed without connecting to a POTW and/or installing a brinemaking
system. The 5 “new” facilities constructed in the last two years all have oil/water
separators, are connected to a POTW and have brinemaking with washwater reuse. One
“old” facility installed an oil/water separator and connected to a POTW. One subdistrict
and unit to be constructed this year will have an oil/water separator, brinemaking with
washwater reuse and be connected to a POTW. The 5 facilities to be constructed during
the next two years will all have the same amenities, as described above, except for one
that is too distant from a POTW to be connected, but it will have a brinemaking system.9
Prototype Salt Storage Building
The Tipton Unit constructed a new salt storage building to replace the “old” dome
structure. The roof canopy, which extends down the sides, is fiber reinforced plastic and
has a 15-year warranty. If the prototype proves out, it will be replicated elsewhere, as
other storage facilities are replaced.10 The facility is large enough to accommodate a

9

SMCAVOY@indot.state.in.us, 26 May, 2004
SMACVOY@indot.state.in.us, 27 Oct., 2003

10
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bucket-loader and trucks, to allow salt/sand mixing and loading operations under cover -to reduce contaminant loading of storm water and melt water.
Installation of Brinemaking Equipment
The advantages of this technology have been well-documented by other
researchers.11

This research resulted in the publication, “Innovative Environmental

Management of Winter Salt Runoff Problems,” submitted to INDOT executive staff
under the auspices of the Technology Deployment Work Group.12 This report is included
as Appendix N and is also available at www.ecn.purdue.edu/CMTI/INDOT/.
To those who are not highway maintenance/operations professionals, the most
obvious means of reducing the impacts of road salt on the environment is to reduce the
amount of salt applied to the road. This approach, however, ignores motorists’ safety and
could increase the liability of the department.
INDOT operates pursuant to an unwritten, but practiced, policy identified as
“continuity of service.” The only reference to this practice was found in the “Total Storm
Management Manual,.”13 which states:

“A coordinated effort must be made by all

Districts and Subdistricts to provide the public with a uniform driving surface.”
(underline added)
11

James E. Alleman, Professor, School of Civil Engineering, “Innovative Environmental
Management of Winter Salt Runoff Problems at INDOT Yards,” Project SPR-2379, File
No. 4-7-9, 11/15/99-3/31/04
12
James E. Alleman, Professor, School of Civil Engineering, principal author; Lynn A.
Corson, Ph.D., Bobby McCulloch, Ph.D., School of Civil Engineering, Barry Partridge,
Ph.D., and Dennis Belter, INDOT, contributors/reviewers. August 1, 2003
13
A product of the INDOT Winter Operations Team. Draft (2/13/02) available at
www.ecn.purdue.edu/jtrp/. Statement is on p. 95 of the draft.
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Road salting, especially in the karst regions of southern Indiana and on highways
proximate to “sensitive” waters of the state, is a particular concern because of
contaminant loading of storm water runoff.
INDOT officials recognize the problem and have implemented measures to address
it, as evidenced in the following email communication excerpts from INDOT officials:14
We are making a state wide effort to increase the use of liquids for both antiicing (pre-storm) and pre-wetting (during storm) at the spinner. All new
trucks purchased for snow and ice removal include pre-wet systems and have
since approximately 1999. New trucks also include ground speed control
which provides more accuracy and helps control salt usage.
The Vincennes District is increasing the use of salt brine for anti-icing also.
This pretreatment prevents snow/ice bonding to the pavement and reduces
overall salt usage.
By copy of this e-mail, I’ll ask Jerry Thompson, Vincennes Operations
Engineer, to have the two sensitivity sites reviewed and make every effort to
incorporate the salt saving methods mentioned above. We’ll let you know the
results of Jerry’s review.
Dennis W. Belter, Program Support Manager
Indiana Department of Transportation, Indianapolis
I think our increasing pre-wetting systems and our brine anti-icing program is
evidence INDOT is in fact pursuing alternatives to dry salt and sand. I believe
there is substantial evidence that the liquid pre-treatment program and the
brine anti-icing program should result in less overall salt application, which is
in fact the true goal of the Continuity of Service Plan. We have also shifted
our focus away from sand, hopefully with the result being a more efficient
removal with the potential of less salt usage. Our current plan is to grow the
brine program into the Paoli Subdistrict for the winter of 2004-2005, subject
to budgetary limitations.
Jerry E. Thompson, P.E., District Operations Engineer
Indiana Department of Transportation, Vincennes District

14

DBELTER@indot.state.in.us (December 16, 2003) and
JTHOMPSON@indot.state.in.us (December 17, 2003)
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Approximately 120 INDOT facilities (mostly Units) store and apply salt. Six of
INDOT’s seven districts and over half of its 35 subdistricts made and used brine during
the 2003-04 snow and ice season. The department purchased two tank trucks in 2004 and
will be able to increase its practice of making brine at one location and transporting it to
another for storage and application when needed. It is estimated that about 1,200 of the
total 11,216 centerlane miles of highways maintained by INDOT regularly received brine
application during the 2003-04 snow and ice season.15
Non-Structural BMPs
Ferric Ferrocyanide as an Anticaking Agent in Road Salt
The total cyanide limit, according to IDEM water quality standards, is 0.005
mg/L. The same limit applies to free cyanide and amenable cyanide. Total cyanide is
required to be monitored by the draft Indianapolis NPDES storm water permit, the
“model” for INDOT’s permit.

In the October 6, 2003 Federal Register, U.S. EPA

published its “Final Administrative Determination Document on the Question of Whether
Ferric Ferrocyanic is One of the ‘Cyanides’ Within the Meaning of the List of Toxic
Pollutants Under the Clean Water Act” (p. 57690). Its determination is that the chemical
is a toxic pollutant. A Transportation Synthesis Report, “Anti-Caking Admixtures to
Road Salt,” prepared May 6, 2004 for WisDOT [Wisconsin DOT], surveyed usage of
anti-caking agents and received responses from 19 state DOTs [not including Indiana].16
The literature review accompanying the Report includes this analysis under the heading
“Ferrocyanides and the Environment:”
15

DBELTER@indot.state.in.us (June 3, 2004)
from
Nina
McLawhorn,
Research
Administrator,
Wisconsin
DOT
[nina.mclawhorn@dot.state.wi.us], to:
‘nationalrac@yahoogroups.com.’
Subject:
[nationalrac] Anticaking Survey Summary. May 18, 2004.
16
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At this time, sodium ferrocyanide and ferric ferrocyanide appear to
be the only additives used to impede caking or crusting in stored
road salt. States that deal with anti-caking agents in road salts
share certain practices, according to our Internet search and survey
of state winter operations. Sodium ferrocyanide-usually in the
form of the product Yellow Prussiate of Soda (YPS)-seems to be
the favored anti-caking agent employed around the country. The
alternative to YPS sometimes employed is Prussian Blue, a ferric
ferrocyanide product.
Concern over the environmental impact of ferrocyanides has been
most acute in Canada. In the U.S., the FHWA has joined with the
Environmental Protection Agency to designate ferric ferrocyanides
as toxic, but the agencies have stopped short of banning its use in
road salt, arguing that concentrations are not significant enough to
cause ecological or public health concern. Unlike Canada, official
U.S. concerns do not include sodium ferrocyanides, which may
explain the widespread popularity of YPS over Prussian Blue.
Scandinavian countries and several U.S. states concerned with the
environmental impact of road salt typically focus on salinity or
chloride levels in groundwater, and encourage restrained use of
road salt. Restrictions on specific levels of ferrocyanides from
anti-caking additives do not obtain.
While there is some disagreement on the toxicity of ferric
ferrocyanide (in Prussian Blue) being matched by that of sodium
ferrocyanide (in YPS), scientific studies seem to support the
FHWA and EPA position that it is the former, not the latter, that
poses the most risk.
Road salt itself is a potentially problematic toxin. The EPA’s
recent declaration of ferric ferocyanide (Prussian Blue) as a “toxic
pollutant” and “hazardous substance” does not in the short-term
preclude the use of it in road salts. But there is potential for future
determinations of FFC-laden road salt damage that could have
implications for litigation and regulation; hence, its use in highway
programs should be carefully considered. See FHWA memo from
Oct. 2003, and its links to official EPA pronouncements on FFC http://www.fhwa.dot.gov/environment/toxsalt.htm.
The FHWA letter referenced in the preceding quote is included, here, for
information purposes.
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Memorandum
U.S. Department of Transportation
Federal Highway Administration
Subject: INFORMATION: EPA Toxic Determination
of Compound in Road Salt

Date: October 29, 2003

From: Regina S. McElroy
Director, Office of Transportation Operations

Reply to: HOTO-1
HEPN-1

James M. Shrouds
Director, Office of Natural and Human Environment
To: Division Administrators
Resource Center Managers
Federal Lands Highway Division Engineers

To the attention of Environmental and Engineering staff.
The purpose of this message is to alert field offices that the Environmental Protection Agency (EPA) Office of Water announced a
Final Administrative Determination on September 24 classifying Ferric Ferrocyanide (FFC), commonly called "Prussian Blue," as
one of the "cyanides" on the Toxic Pollutant List under Section 307(a) of the Clean Water Act (CWA). The determination can be
found at the following web address:
http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://a257.g.akamaitech.net/7/257/2422/14mar20010800/edocket.access.gpo.gov/2003/p
df/03-25272.pdf (or http://wwwcf.fhwa.dot.gov/exit.cfm?link=http://www.epa.gov/fedrgstr/EPA-WATER/2003/October/Day06/w25272.htm). Toxic Pollutants listed under CWA Section 307(a) are also "hazardous substances" under the Comprehensive
Emergency Response, Compensation and Liability Act (CERCLA). The EPA's determination is based on evidence that FFC under
exposure to certain environmental conditions can potentially result in the breakdown and release of free cyanide, a highly toxic
chemical.
Occurrence of the precise conditions required for the breakdown of FFC are highly unlikely, and State highway agencies (SHAs)
have used road salt containing FFC and a similar cyanide compound, Sodium Ferrocyanide (SFC) for decades without incident. The
compounds are used as anti-caking additives.
Prior to EPA's action, the Federal Highway Administration (FHWA) raised concerns with EPA about the potential impacts on
highway operations and safety. But EPA indicates that States should not have to change any current practice regarding the use of
road salt containing FFC, relative to compliance with the CWA or the CERCLA. However, they should be aware that EPA in the
future could establish FFC as a reportable toxic pollutant with revised regulations under the CWA and CERCLA. For this reason, we
suggest that the SHAs be advised about this determination and the use of salt containing FFC.
Even though reporting is not currently required, there still could be potential liability under CERCLA for required cleanup costs
associated with a cyanide contamination problem, now including FFC. But EPA has advised us that no CERCLA cleanup action due
to FFC in road salt has ever been undertaken by EPA, or for that matter, by any other party. Nevertheless, we think the potential for
increased litigation, adverse public reaction, and other possible liabilities due to the EPA determination remains a concern to the
highway program.
The primary contact for further information on the FFC action is: Ms. Marion Kelly, EPA Office of Water, Engineering and
Analysis Division, 202-566-1045. If you need further assistance, contact either: Mr. Paul Pisano in FHWA's Office of
Transportation Operations, 202-366-1301; or Mr. Fred Bank in FHWA's Office of Natural and Human Environment, 202-366-5004.
We have available on request background information provided by EPA in making their determination. In addition, we will continue
to monitor the situation and keep you informed as appropriate.

A comprehensive review of research on the subject over the past 30 years is identified in
the reference cited below.17
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The Material Safety Data Sheet (MSDS) for road salt supplied to INDOT in 2002
lists Prussian Blue and Yellow Prussiate of Soda (YPS) constituting 0.015 percent of the
Safe-T-Salt product. INDOT is currently investigating the availability of alternative anticaking agents and the results of the investigation will be reviewed by the Field
Maintenance and Operations Task Force.
Operating Procedures Pertaining to Road Salt Operations
Five INDOT documents constitute the procedures and guidance pertaining to
road salt operations:18
1. INDOT Salt Housekeeping Guidelines for Personnel Involved in Snow
Removal, October 2, 1998 (Memorandum);
2. Operating Procedure No. 22: Snow and Ice Chemicals - Pollution Control
Guidelines, August 24, 1998;
3. Operating Procedure No. 2: Snow and Ice Control, August 24, 1998
(modified March 2001);
4. INDOT - Greenfield District Liquid Chemical Application Policy,
December 2001;
5. Total Storm Management Manual, Winter Operations Team, February 13,
2002 (draft).
17

“Potential Water-Quality Effects from Iron Cyanide Anticaking Agents in Road Salt,”
Michael J. Paschka, et al. Water Environment Research, Vol. 71, No. 6., p. 1255.
(Sept./Oct. 1999)
18
Items 1 and 4 listed above are included in Appendix A to this report. Items 2 and 3 are
included as appendices to item 5 found at www.ecn.purdue.edu/jtrp/.
Operating Procedure 22, last revised in 1998, before the December 1999
promulgation of the U.S. EPA Phase II NPDES storm water regulations, needs to be

64

revised, again, to comport with the requirements and meaning of these and related state
water quality regulations.

Six changes have been recommended to the appropriate

INDOT officials by the Principal Investigator as recently as March 31, 2004.
Highway Maintenance BMPs
Drainage Systems
Three INDOT Performance Standards: Inspect Minor Drainage Structures (Code
2320 PM), Cleaning Minor Drainage Structures (Code 2350) and Clean Underdrains
(Code 2360 PM), establish the procedures for “crews” to maintain state highway drainage
systems [there are separate procedures for side ditches].19 These performance standards
are non-structural BMPs already in place and well-practiced. According to the INDOT
policy regarding maintenance responsibilities for drainage in cities and towns (see page
30), “INDOT will be responsible for maintaining the inlets, catch basins, manholes and
the connecting pipes between them,” on state highways.
The Indiana Department of Environmental Management (IDEM) has advised that it
intends to use the draft NPDES permit issued to the City of Indianapolis in May 2004 as
the “model” for INDOT’s permit.20 Two provisions of the draft permit pertaining to
drainage systems would be difficult for INDOT to implement and are, probably,
unnecessary for IDEM to mandate:
19

INDOT Field Operations Handbook for Crew Leaders, Operations Support Division,
January 2001
20
This draft permit is found at
www.in.gov/idem/water/npdes/public_notice/indianapolisswdraft.doc.
II.B.2.a. Set up a program to prioritize and mark storm drain inlets and catch
basins within the MS4 area…to inspect and, as needed, re-establish the
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legibility of the wording…submit a written plan and schedule to IDEM for
approval;
II.B.2.b. Set up a program to prioritize catch basin inlets within the MS4 area
based on the relative volumes of trash and/or debris [collected…] a schedule
of catch basin cleaning shall be established and reported to [IDEM].
According to a January 2004 survey of INDOT districts conducted by the
Environmental Services Section, there are 27,769 inlets and catch basins along state
highways; 27,364 of them (98.54 percent) are connected to municipal combined or
separate storm sewer systems. [See Appendix O] And though the inlet data have yet to
be assigned to MS4 or non-MS4 communities, it is apparent that the majority of these are
in MS4 communities.
These performance standards and their corresponding performance schedule should
be accepted to satisfy any proposed permit requirements for drainage systems
maintenance:
-

Minor drainage structures are inspected “throughout the year when weather
permits a complete inspection.”

-

Minor drainage structures are scheduled for cleaning “as determined by
inspection [preceding] or as necessary to maintain drainage. After a period of
heavy rainfall or after leaves have fallen, some structures may need attention to
assure proper drainage.”

-

Underdrains are scheduled for cleaning “throughout the year when weather
permits complete and thorough cleaning of the drains.”
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These, as with other maintenance activities, are recorded on “Crew Day Cards” and
information item 6 -- listing of location(s) for the work performed -- can, if needed, be
aggregated in a computerized report to verify the work performed.
Street Sweeping
Section II.B.2.c. of the Indianapolis draft permit requires the city to “set up a
program to prioritize streets and/or street segments within the MS4 area based on the
relative volumes of trash and/or debris…a schedule of street sweeping of curbed streets
shall be established and reported to [IDEM]…”
INDOT districts maintain agreements with municipalities for the sweeping of state
highways within their jurisdiction. The remuneration for such services is small, but,
apparently, satisfactory. In September 2003, INDOT officials considered surveying its
district offices to identify the municipalities with which it maintained agreements.
Discussions in March 2003, preliminary to the survey, revealed that there was no single
location in the districts or Indianapolis where the list of municipalities could be obtained.
Further discussions in April 2004 concluded that, because these agreements benefit the
state highway system, the municipalities that provide the street sweeping services should
“count” the volume or weight of trash/debris in their storm water permit reports to IDEM.
This conclusion, when formalized, should be communicated to municipalities by INDOT
district personnel.
Bridge Cleaning
Rule 13, section 17(b)(2)(F), prohibits “concrete or asphalt hydrodemolition
waste waters from storm water runoff except under the allowance of an appropriate
NPDES wastewater permit.”
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INDOT bridge cleaning, according to an INDOT official, is not hydrodemolition, it
is high pressure washing, around 2,000 psi. The washwater could be filtered, if required
by IDEM, before being discharged to the waters of the state.21 Filtering, however, will
not remove the chlorides from the salt residue removed from the bridge.
Performance Standard 2440 PM, Flushing Bridge, applies to “cleaning of bridge
seats, drain holes, expansion joints, gutter lines and truss members by flushing to remove
accumulation of sand, chemicals [road salt] and debris.” According to the “Equipment”
listed in the Standard, a “water jet or water truck or hydroseeder” can be employed for
the flushing, substantiating that the water pressure is considerably below that classified as
hydrodemolition.
Bridge Painting
The Principal Investigator monitors IDEM’s monthly reports of Notices of
Violation (NOVs) issued to entities alleged to have violated a state or federal
environmental law. The only NOVs received by INDOT in over five years have both
been issued because a bridge painting contractor did not properly containerize and/or
label or transport hazardous waste paint removed from the bridge according to
regulations and according to the INDOT contract based on its Standard Specification 619,

21

TDUNCAN@indot.state.in.us (March 18, 2003)

which “relies heavily on the current certifications and guides provided by the Steel
Structures Paint Council. SSPC.”22
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The Standard Specification 619 -- Painting Bridge Steel,23 in Section 619.06(a)
Pollution Control, requires the contractor to include a “containment procedure plan…in
the QCP [Quality Control Plan].” The other relevant provisions of section (a) state:
The telephone numbers for the IDEM Emergency Response
Branch, local health department, and all water intake users within 150
m (500 ft) shall be provided in the QCP.
Blasting materials, scrapings, wire brushings, and paint particles
shall be contained in accordance with SSPC-Guide 6 (CON), Class 3,
specifically for zinc primed bridges, and SSPC-Guide 6 (CON), Class
2, for lead primed bridges.
If a spill, as defined in IDEM Regulation 327 IAC 2-6 does
occur, all work shall stop and immediate action shall be taken to clean
up the site. Spills of material, which enter or threaten to enter the
water, shall be handled in accordance with IDEM Regulation 327 IAC
2-6. The IDEM Emergency Response Branch, the local health
department, and all water intake users within 150 m (500 ft) of the
bridge shall be immediately contacted and advised of the spill.
Written documentation of all such contacts and actions shall be kept.
All applicable Federal, State, and local rules and regulations described
in 619.07(b)1 shall be observed.
No waste shall remain on the booms or on the water surface
overnight. All blasting debris shall be cleaned up after each day’s
work. All waste material shall be properly stored at the project site to
prevent loss or pollution.
Section 619.08 Surface Preparation includes performance standards; however, the
Pollution Control section, which pertains to “pollution control and waste disposal of
existing paint and debris,” (underline added), doesn’t appear to apply to 619.08(a),
Pressure Washing or 619.08(b), Solvent Cleaning and the control of any pollution

22

found at www.in.gov/dot/div/contracts/standards/book/index.html
Memorandum with attachment from Thomas L. Duncan, P.E., through Phyllis Hockett,
LPG, Environmental Services Section Manager (March 27, 2002)

23

resulting from these surface preparation processes or the application of the new paint
coating pursuant to Section 619.09, Paint Systems. The waterways under bridges and any
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adjoining waterbodies need to be protected from pollution that may result from surface
cleaning or paint application.
The proper INDOT authority should assess whether Standard Specification 619 and
its attendant provisions [cited as “SSPC Guides”] provide satisfactory protection of water
quality during the performance of all activities related to “Painting Bridge Steel.”
Other Highway Maintenance BMPs
Performance Standards from the INDOT Field Operations Handbook are described
in Appendix C to the INDOT draft Storm Water permit application [included in this
report as Appendix A].

The Environmental Services Section assigned storm water

protection strategies to each standard [referred to as “Environmental Notes”], which are
also found in Appendix C to the draft permit application. Maintenance employees will be
trained on the prevention strategies.
Highway Construction/Post-Construction BMPs
Introduction
Highway construction in Indiana is subject to many federal and state water quality
laws and regulations and, because of unique geological features, two additional
“Memoranda of Understanding,” both of which mandate the installation or performance
of best management practices to prevent groundwater contamination during construction
or, following construction, during the performance of maintenance activities.
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“Karst Agreement” [See Appendix P]
Dated October 13, 1993 and signed by INDOT, IDEM, IDNR and the U.S. Fish and
Wildlife Service, this Memorandum of Understanding delineates “guidelines for
construction of transportation projects in karst regions of the state.”

In fact, the

agreement requires BMPs during and following construction:
Section 2, para. 2: “Calculations of estimates of annual
pollutant loads from the highway and drainage within the right-ofway will be made, including prior to, during and post construction
estimates. The design of the treatment of the karst features will
take into consideration treatments necessary to meet the standards
of the monitoring and maintenance plan.”
Section 5: Drainage entering from beyond the right-of-way
will be treated according to the same process as drainage generated
by the project.
Section 7: Hazardous materials traps (HMT’s) will be
constructed at storm water outfalls and other locations that will
protect karst features from spill contamination.
Section 8: Indiana Department of Transportation agrees to
develop a monitoring and maintenance plan for the affected karst
features. The establishment of water quality and a point at which a
standard is established for remediation will be a part of each
monitoring plan.
Section 9: A low salt, and no spray strategy will be developed
for each future project. A signing [signage] strategy for these
items will also be developed for each project.
Section 11: The erosion control plan must be available at the
project administrator’s office. An emergency response plan will be
made a part of the contract documents. In addition, the contract
documents will contain a strategy for signing to alert the public to
the fact that all types of spills are potentially hazardous to the karst
environment.
The karst agreement and INDOT’s intent to adhere to its provisions resulted,
ultimately, in the installation of two types of structural BMPs along SR 37 between
Bedford and Mitchell: peat filters and two chamber detention ponds.
No policies, procedures or schedule pertaining to the maintenance of either type of
structure has been located. An INDOT official reported that, as to the ponds, a staff
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person instrumental in the design of the ponds “said that they did not plan on maintaining
them. Once the vegetation was established in the second chamber, the filter medium was
no longer needed. The structures then performed as only detention ponds with vegetative
filtration. The upper chamber, however, still needs [to be] cleaned of floatables.”24
According to staff in the Vincennes District, there are no formal procedures to
inspect or clean the ponds, nor has any training been provided concerning maintenance, if
any is required.
One conversation conveyed that peat filters used to be changed occasionally years
ago, but the location of all of them is not known by some of the newer employees.
BMP selection criteria are currently being researched and preferred types of
structural BMPs will be recommended.25 Perhaps, double-chamber detention ponds can
be installed elsewhere in the state; however, without a determination of their efficiency
and an estimate of their maintenance frequency and costs, such a recommendation may
not be advised. INDOT should assess these structures, adopt formal procedures and a
schedule for inspection and maintenance and determine if these BMPs can and should be
replicated elsewhere.

24

TDUNCAN@indot.state.in.us (August 28, 2003)
“Assessment and Selection of Storm Water Best Management Practices for Highway
Construction, Retrofitting and Maintenance,” JTRP Project No. C-36-78V, File No. 4-722, SPR-2853, 1/1/04-6/30/06

25
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Sole Source Aquifer Memorandum of Understanding
The April 1989 Memorandum of Understanding between the U.S. EPA Region 5
and Federal Highway Administration Region 5, Indiana Division “is to ensure that
Federal-aid highway projects located in designated sole source aquifers are designed,
constructed and maintained in a manner that will prevent the introduction of
contaminants into the aquifer in quantities that may create a significant hazard to public
health. All proposed projects located [wholly or in part] within the limits of the St.
Joseph Aquifer System must comply with the requirements of the subject MOU…”26
The provisions of the agreement pertain to:
(1) construction of additional through-traffic lanes or interchanges on existing
roadways;
(2) construction of a two or more lane highway on new alignment;
(3) construction of rest areas on scenic overlooks with on-site sewerage disposal
facilities;
(4) any project involving a new or existing well;
(5) any other project that FHWA, in consultation with EPA, believes may have a
potential to affect the designated aquifer through its recharge zone so as to
create a significant hazard to public health.
According to the June 23, 1988 Federal Register publication of EPA’s “Notice of
Final Determination” regarding the “St. Joseph Aquifer System, Indiana, Sole Source

26

Cover letter to Mrs. Christine W. Letts, Director, Indiana Department of Highways,
Indianapolis, Indiana from Arthur A. Fendrick, Division Administrator, May 9, 1989.
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Aquifer Petition,” the aquifer, then, served as the sole or principal source of drinking
water for approximately 290,000 residents of Elkhart, St. Joseph, LaGrange, Noble and
Kosciusko Counties. EPA’s “basis for determination” refers to “over 44 cases of ground
water contamination in Elkhart County, alone” and that potential sources for
contamination include, among five named sources, “(E) salting of roads for ice
control.”27 EPA has authority to “review projects that may introduce excessive amounts
of any EPA Priority Pollutants and the following contaminants into a sole source aquifer:
Chlorides (road salting, salt storage, etc.)
Bacteria (septic drainfields, land application, etc.)
Nitrates (feedlots, fertilizer storage and application, etc.)
Pesticides normally used for landscape maintenance.”
There are no sensitivity level 1, 2 or 3 highways in the area served by the sole
source aquifer. However, there are 6 maintenance facility locations: Elkhart Maintenance
and Toll Road District (Toll Roll District), South Bend Unit and Mishawaka Unit
(LaPorte District) and Goshen Sub and Elkhart Sub and Unit (Fort Wayne District).
These facilities will be prioritized for a site visit during the SPR 2854 study, “Deriving
the Cost Impacts of Indiana’s Storm Water Rule 13 on INDOT Maintenance Facility
Operations.”
It is assumed that the Memorandum of Understanding remains in effect and that
highway construction and maintenance plans, since 1988, have been specified
accordingly.

The department should assess whether these plans have incorporated

structural or non-structural BMPs as a condition of compliance with the memorandum.
27

Federal Register, Vol. 53, No. 121, Thursday, June 23, 1988. p. 23683
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Constructed Wetlands
The only other type of structural BMP in the state highway system -- and there is
only one example of this type -- is the constructed wetland located on the south side of
the Toll Road at the Grant Street exit (14A), north of the old toll plaza. It was part of the
$2.5 million plaza improvement project completed in the fall of 1999. The funding was
from an EPA grant to IDEM and the project was administered by the INDOT Toll Road
District. The project was initiated because of excessive silt and sand from vehicles
exiting the steel mills and an aggregate mining area accumulating on the roadway and
entering the Calumet River in a storm water runoff. It is estimated to drain an area of toll
road and ramps comprising approximately 50 acres. Apparently, little if any maintenance
has needed to be performed since it was constructed.28
There is one other wetland, a 7.5 acre tract, constructed in late 2003 along I-65 and
SR 62 in Clarksville. It has a small filtering capacity for storm water runoff from about
one-quarter mile of I-65 southbound, but it was constructed to replace wetlands destroyed
in the “Revive 65” highway improvement project.

Its primary function, then, is

mitigation.”29

28
29

dwarner@toll.indot.state.in.us (August 21 and 27, 2003)
TDUNCAN@indot.state.in.us (January 27, 2004)
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